A substantial part of cardiovascular disease prevention is delivered in primary care. Special attention should be paid to the assessment of cardiovascular risk factors. According to the Dutch guideline for cardiovascular risk management, the heavy workload of cardiovascular risk management for GPs could be shared with advanced practice nurses.
INTRODUCTION
In many parts in the world, including the Netherlands, cardiovascular disease (CVD) is a leading cause of death. In 2008, about 6% of Dutch citizens were diagnosed with CVD and 40 587 Dutch died because of CVD; [1] [2] [3] therefore, prevention of morbidity and premature death from CVD is of vital importance.
A substantial part of both primary and secondary prevention of CVD could adequately be delivered at the primary care level. Health professionals need to pay special attention to the assessment of cardiovascular risk factors. 4, 5 Some of the risk factors are used in risk calculations to assess the individual absolute cardiovascular risk score. [6] [7] [8] The individual risk is the starting point for the development of prevention strategies. It has already been argued that patients at high risk of CVD will benefit most from prevention strategies.
in primary care could be shared with practice nurses, supervised by GPs. 5 Studies on care for the chronically ill have shown that task substitution from GPs to advanced practice nurses is effective. [10] [11] [12] [13] [14] In 2004, Laurant et al suggested in their Cochrane systematic review that trained nurses can achieve equally good health outcomes as GPs for different kinds of diseases. 15 In the Netherlands, however, there has been no study on the effectiveness of nurse-delivered cardiovascular risk management in the primary care setting.
The aim of the present study was to investigate whether practice nurses could act as substitutes for GPs in cardiovascular risk management for high-risk patients. It was hypothesised that practice nurses should be at least as good as GPs at achieving health outcomes after 1 year of follow-up. Primary outcome measures were the following risk factors: systolic blood pressure, cholesterol, smoking, and body mass index (BMI). It was not possible to use the risk score as a primary outcome measure, as the use of risk charts is inappropriate in patients with existing CVD. Before starting the trial, an exploratory study on the feasibility of cardiovascular risk management by practice nurses showed high satisfaction with care among caregivers.
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METHOD
Study design
This study was a prospective randomised trial at six healthcare centres (25 GPs, six practice nurses, approximately 30 000 patients) in the south of the Netherlands. All participating healthcare centres already had an advanced practice nurse employed to manage patients with asthma, chronic obstructive pulmonary disease, or diabetes. Randomisation was computer generated at patient level within each healthcare centre. Zelen's design was used. GPs invited the patients selected for screening of risk factors. Scientific research was not mentioned in the invitation letter. Patients were asked for their consent after 1 year of follow-up. This was done to avoid situations where patients would fail to visit the healthcare centre for risk assessment because of their participation in a trial. Zelen's design is particularly used when evaluating the full unbiased impact of screening interventions.
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Patient selection
Patients eligible for this study were aged 30-74 years, with at least a 10% 10-year risk of fatal CVD according to the SCORE (Systematic Coronary Risk Evaluation) risk function, 7 which is approximately equal to 18% risk on the Framingham scale. 5, 6 Patients with CVD were included, as these patients are at markedly increased risk of progression of the disease and of new manifestations. These patients were enrolled by specific 'International Classification of Primary Care' codes in the GPs' electronic patient record. 5 Cardiovascular risk management for these patients is classified as secondary prevention. Patients without CVD were selected, who were possibly at high risk, depending on the level of total cholesterol, systolic blood pressure, and smoking behaviour, related to age and sex (Box 1). These patients were retrieved from electronic patient records according to whether they had systolic blood pressure ≥140 mmHg or total cholesterol
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Original Papers
Sample size and statistical analyses
Initially, and based on practice nurse capacity, 1626 patients were randomly allocated to the GP group or the practice nurse group. The overall distribution of patients was 50% in each study group. In the individual healthcare centres, the imbalance in the number of patients among the two groups could vary between 35% and 65%, depending on the available practice nurse capacity.
An exclusion rate of 40-60% was expected. With 700 patients, 350 patients in each group, a statistically significant difference could be found between the study groups, of 5.3 mmHg in average systolic blood pressure (4% of mean systolic blood pressure, mean = 140 mmHg standard deviation [SD] = 20 mmHg) and 0.29 mmol/l in mean total cholesterol (6% of mean total cholesterol, 5 mmol/l, SD = 1.2) at a two-tailed P = 0.05 significance level with 90% power. 20, 21 As the EUROASPIRE II (European Action on Secondary and Primary Prevention through Intervention to Reduce Events) study assumes a difference of at least 5% mean reduction in systolic blood pressure and a 10% reduction in mean total cholesterol after 1 year of follow-up as clinically relevant, the sample size in the current study can be considered sufficient. [22] [23] [24] For all statistical analyses, two-tailed testing was used. Differences between the groups were analysed by χ 2 test for categorical data and by t-test for continuous data. Logistic regression analysis was used for detecting factors relating to missing measurements on systolic blood pressure and total cholesterol at baseline and follow-up. For each risk factor the effectiveness of the intervention was calculated with univariate analysis of variance. SPSS (version 15.0) was used for randomisation and data analysis.
Cardiovascular risk management
It was assumed that GPs and practice nurses were adhering to the Dutch guideline on cardiovascular risk management. Before July 2006, they were informed about this guideline. Practice nurses received further training on CVD, motivational interviewing, and shared decision making.
For initial assessment, all patients were invited by the healthcare centre for measurement of lipids and blood pressure, with the exception of those patients of the GP group who had undergone these measurements in the previous 6 months. A blood sample was taken from every patient and sent to a regional hospital laboratory. Measurement of blood pressure was performed by the practice assistant or by the practice nurse using standardised techniques. GPs were not involved.
Patients in the practice nurse group had a consultation with the practice nurse for assessment of other risk factors, and a 3-monthly monitoring schedule was set up for patients, but was adjusted individually according to the risk profile, (co)morbidity, and patient preferences. 5 Patients could be referred to other professionals, such as a dietician. The GP group received a brief questionnaire to assess data about BMI and smoking behaviour at baseline. To validate selfreported answers by the GP group, half of the practice nurse group received an identical questionnaire.
After 1 year of follow-up, all patients were measured again for lipids and blood pressure. In addition, they received a questionnaire about treatment, compliance, referrals, risk factors, and satisfaction with care.
RESULTS
Characteristics
For this study, 1626 patients were randomised to the GP group or the practice nurse group. Of the selected patients, 43% met the inclusion criteria. The final study population consisted of 701 patients (Figure 1 ). The most frequent reasons for exclusion were: '<10% 10-year risk SCORE for patients without CVD', 'visiting a cardiovascular specialist more often than once a year', 'aged ≥75 years', and 'diabetes'.
No significant differences were found in baseline characteristics between the GP and practice nurse groups, in either the identified population or the trial population (Table 1) .
Treatment targets and results
Many high-risk patients did not meet the treatment targets and had elevated risk factors at initial assessment (Box 1): 56% for systolic blood pressure, 48% for total cholesterol, 67% for low-density lipoprotein (LDL)-cholesterol, 74% for BMI, and 31% were smokers (missing values excluded). A decrease in the mean level of risk factors after 1 year was found in both groups, but a larger decrease took place in the practice nurse group (Table 2) . Only a small number of smokers stopped smoking: 4% of smokers in the GP group (4/102) and 6% in the practice nurse group (4/67). Figure 2 presents, from a univariate analysis of variance, the estimated marginal mean of each risk factor after 1 year for the GP group and the practice nurse group, for all patients (left side of each risk factor in Figure 2 ) and for patients with elevated value at baseline (right side). The marginal mean is controlled for healthcare centre, baseline risk factors, and other confounders. A significant estimated mean difference by study group was only found for total cholesterol. Practice nurses achieved better results for total cholesterol after 1 year of follow-up: the marginal mean was estimated at 4.8 mmol/l at final assessment, whereas for the GP group it was 5.0 mmol/l (P = 0.009). For patients with an elevated total cholesterol at baseline, the estimated marginal mean was 5.2 mmol/l in the practice nurse group compared to 5.6 mmol/l in the GP group (P = 0.006).
Missing measurements
Of the trial population, 83% had measurements of lipids and blood pressure at baseline. Logistic regression analysis was used for detecting factors relating to missing values of systolic blood pressure and total cholesterol. As independent variables, study group, age, sex, prevention group, and coronary heart disease were entered into a backward stepwise procedure, while healthcare centre was always retained in the model. For total cholesterol, more missing measurements at baseline were found in the GP group (odds ratio [OR] = 1.76, P = 0.05). For systolic blood pressure, more missing values at baseline were found among males (OR = 1.7, P = 0.03). At follow-up, missing values for total cholesterol were associated with increasing age (OR = 1.03, P = 0.05) and with missing values of total cholesterol at baseline (OR = 6.9, P = 0.05). For systolic blood pressure, association with missing values at follow-up was also found with increasing age (OR = 1.03, P = 0.006) and with missing systolic blood pressure at baseline (OR = 5.7, P = 0.001). For total cholesterol and for systolic blood pressure, no significant relationship was detected between normal or elevated value at baseline and missing measurements at follow-up.
DISCUSSION
Summary of main findings
This study found a decrease in the mean level of risk factors in high-risk patients after 1 year of cardiovascular risk management. A larger decrease took place in the practice nurse group. A significant estimated mean difference by study group was only found for total cholesterol. In addition, more missing measurements of total cholesterol were found in the GP group; this may indicate that practice nurses are better at following the Dutch guideline for cardiovascular risk management than GPs. In a process evaluation of care among participating healthcare professionals, it was found that practice nurses were more familiar with treatment targets for risk factors than GPs.
Strengths and limitations of the study
The greatest strength of this pragmatic trial is that it gives evidence of effectiveness of cardiovascular risk management in day-to-day clinical practice. In addition, the large sample size ensured that those patients included were representative of the GP population. Furthermore, no dropout took place among the participating healthcare centres. Following this trial, five of the six centres continued to employ practice nurses for cardiovascular risk management.
The study also has limitations. First, it is limited to patients with a risk of at least 10% on the SCORE function, 7 whereas the Dutch guideline for The model = intercept + β1 'Factor' HCC + β2 level risk factor at initial assessment + β3 primary prevention + β4 coronary heart disease + β5 male sex + β6 age + β7 male sex × age + β8 study group. cardiovascular risk management suggested treatment at 5%. 5 This is due to the previous studies in the region, 16, 25, 26 where high-risk patients with at least 20% on the Framingham scale were selected, as it had been argued that high-risk patients will benefit most from preventive strategies. 9 Second, post-randomisation exclusion took place while information about the exclusion criteria was not always available before initial assessment. It was decided not to randomise patients after passing the inclusion criteria because otherwise the practice nurse group would have to visit the centre twice, and this would have meant asking too much of patients. The difference in exclusion rates between the groups (53% versus 61%) might be slightly suspect. However, of all the exclusion criteria, only 'diabetics' and 'other reasons' (Figure 1 ) might have been influenced by the study group, because of the more systematic treatment by the practice nurse. Because the baseline characteristics of the study groups are the same, risking bias in the analyses is not expected. 27 The third limitation of the study is that smoking behaviour and BMI were partly self-reported, mostly in the GP group. This could be considered a limitation, but the notion of poor reliability of selfreported smoking history was contradicted by a meta-analysis in which the sensitivity was found to be 88% and the specificity 89%. 28 For BMI, a significant correlation between self-reported and recorded values was found (P<0.01); this is also confirmed by other studies. 29 Self-reported weight in the GP group was corrected with a factor of 1.011. Fourth, the intervention was directed at healthcare centres, with the result that some transfer of effect from the practice nurse to the GP might have taken place, resulting in reduced effectiveness. However, since 2006, much attention has been paid to cardiovascular prevention in primary care by Dutch medical and patient organisations, the government, and the Dutch Heart Foundation. 30 Finally, the results will depend on the individual experiences of GPs and practice nurses who cooperated in the trial. Most GPs in this trial were already acquainted with risk management, while this task is new for practice nurses. It is therefore expected that, in the future experienced practice nurses will be achieving even better health outcomes than found in the present trial.
Comparison with existing literature
A recent Australian review on the efficacy of practice nurses for cardiovascular prevention has also shown improved results for cholesterol, blood pressure, and weight. 31 Similar conclusions were drawn in the EuroAction survey, partly focusing on primary prevention by practice nurses for patients with ≥5% risk, 7 and for their families. 23 Other studies on nurseled secondary prevention in primary care show similar results. 32, 33 No difference was found in patient characteristics between the participants and the non-attenders, although more missing measurements were found among males and older people. This finding corresponds with other studies: low blood pressure control is associated with increasing age, male sex, low education, non-white race, previous CVDs, living alone, decreased physical activity, or depression. 34, 35 Many high-risk patients did not achieve the treatment targets for the risk factors. The proportion is comparable with data from the Dutch Heart Foundation, 36 and the EUROASPIRE studies. 37 Comparison of the study population with data from the Registration Network Family Practices of Maastricht University Medical Centre reveals a similar distribution of sex and age. 38 In the present study, patients received a postal invitation from the healthcare centre for risk assessment. Although this is not common in primary care in the Netherlands, the response rate was high: 83% and 75% of the patients had lipids and blood pressure measured at initial and final assessment. This is comparable with the 70% attendance rates in response to invitations by the national prevention programme for influenza, breast cancer, and cervical cancer.
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Implications for future research and clinical practice
The present findings support the involvement of practice nurses in cardiovascular risk management at the primary care level in the Netherlands. Because of the high and increasing volume of patients requiring cardiovascular risk management, this finding is likely to have important implications nationally for the organisation of primary care cardiovascular prevention. As many patients still did not achieve the treatment targets, cardiovascular risk management should be improved. Research is needed into the improvement and long-term effect of cardiovascular risk management, with a focus on reaching non-attenders and decreasing the patient dropout rate.
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